#i^¥7-111509 

(24) (44)iiSa ¥JS367^a995)11^29H 

(5i)inta.' sasflffi^ ffi«3S3i## Fi fiass^ssf 

G 0 2 B 26/10 B 



m^(DSL2(± 6 M) 





^^63-206043 


(71)ffliaA 


999999999 










(22) tuns 


Ba%63^(1988)8^19B 




)iES3B:*:B8KTA? 3 T B30# 2 1? 










(65) ^MS^ 


l$raT2 -54211 




*:]^*fflKT3ilL^^3TB30S2^ ^-^ 


(43)&BiQ 


¥JEK2^(1990)2 ^23B 










(74) m*. 













(56)#55S:ft ^57-23913 (JP, A) 

BSe2-56919 (J P. A) 
1*08 BB63-208021 (J P. A) 



(54) C5BWco«»] 3K*SS1 

1 

0 < I i3 I ^2 



2 

t);?;^— i^— 1f— (;«7^— LB 

«?!lx«4^re0S54-158251-^^^-efim5^ (A) , 
(B) ic^i-<J: 5t-®3»<O^^SB5U 52*I^-^B53 



4 



* 



(2) 



7-111509 



3 

mfiitmk(o%Mm^mm-^ mm u < 3^ v-if- 

»liHg61-15119-^at?li^ 6 St^^r <t 5 2 10 

^oTg«j^3£:;^fRj(0 w-if-*:Sra*op^Pi;dnooM mCO 30 

3i1t<OLBPr-fiPg1-5«it?a;i50. 2mm'-0. 04nnn^tc: L 



4 

0 < I I ^2 (1) 

(A) . (B) \t^^:mm<o-m&m(D^% 
W(-^LT*5'9 u-^-^ytm-tR^m^axRM^fimi^ 

5. 2o<Ol^^^X5a. 5b^WLTV^5o j^^l^^^XSii 
BJ^:*fRl(-(ll^0 (A) tr^-ri:p(rr>^;4~;?7/vt 
?ioT:fe!?, 3l^jfe3i;^fnii::(ll^^ (B) tc^i-Jipi;: 

^/i-u>xxh^m^^:^\^\z<o^m^tt^^\^xv^ 

jEi-^tm:i. ^-i5'-i^>'X2d^e>(05FfT^*§: 

^mmm\^^y^x=^ ^) :^-^-vi^x2 (om^^wm^ 

fu :^Ky;t?/ww^^X7oa^^;6rfSjoji.^^g|^ 
Uh^^h. *5SwvX5(lBJ*S;6r[R]twtir>^;i~;^7 

X2«:X2 = X1 (fz/fi) ^J^iSc 

«e*<O^^feS^gX(iW;tffi|^Ba60-642^«'C*ll 
|g$n"CV^S^5t5^SX^l||7^ (A) , (B) 
-r<t 5 l-*daU'^^X71;d5±^fe^fBl^BJ*S;^fp]lc:*^ 

S*T;^^^Lrv>-5o ([^^t;i*3v^Tlii0 (a) . 

(B) i:^^-M^^r«:^^i^#^f^LTV^5o ) r<?D^=i 
y;^-i5^- 1/^^X2 i:j£^Ui^X7U;ij:S 

« 1 <o^*gi572ds^ss 8 ±tcfij^ ^ tbs V y K y 

/3 =fA/fl 



(3) 



7-111509 



5 



6 



#%0^l;i:i:«:W?il»fiWI$r^r^. xi=0.1 (mm) . f ^ti^^'f^^b\zm^\.X%,%\\ 
1=23.623 (mm) . £=15 (mm) ^ i: 32=0. 0635 (m (^^^(OSbJI) 

tT*m?'cCt>U5?>T^^fliti^u \%<O^0\C^fi:h\.^X U 

:^t^.c^cov~1f-:)t*^£:At^$^5i:«t^SM8±T- Si® (A) . (B) (i2tc^igto-||:^09<Ditj^feS;^rSi 

<5o ^<0^if-'^mX\^W>\m (A) . (B) tc^i- (A) . (B) .^30. S 4 Stl^A ^ l 

< UTV^So (B) y -yy^-r}V^y£^J^%m.<nm.m 
*^^!ltJ:^3V>-Cl^-if-^«(O:tS!if0^^S:®^t;ifWJ S6 ^f^^5(50m»Vf-i.^^V^fc)fe^3g^M^^- 
\\ :L<oiki\z.\tm7i.\m2m (a) . (b) \z.7f^-t^o m.(Dmmr^^^. 

t-=3y ;<-^-v^^X2;6^^c>^*:^i)M^:;^fRi(;ia5f a^'itiv— la. ibH^^gp. 2t^=iy^ 

y:t—1^/l^^(0>^)):^Y^)^/^^\^l^X2l\^^^m^'M,^ ^v-^-X, 7fli>-y >^ Ky ;«7/vu'>-X, 8(±^S®. 

rRl(0^:^^^S$< UT^v^^(D;6^^v\ 9t^K^At^^S^fr. 21tivy i/Ky :«;/uv>^X, 3U 

(S)S2S (A) flSJ^^d^^^fpJ. S2® (B) (l^^fe^ 32M:>^yXi.-efc^o \1/ 



^^y >- Ky ;&/H/:/X7 fljfe^«m*5tt -5 Jfe^W^iR 



[^2^ (A) 1 



[ms® (A) 1 



21 



MAIM ^CAMMIM^^ WRcCTIOS) 




C3J2-CUUAR iQiS 2ia 



V 



(4) 



imim (A) 1 




(5) !|?F^5P7- 1 1 1 5 0 9 



ifsim (B) 1 




l^2m (B) ] [m4@] 




1 



^{k^ 7-111509 



if$7m (A) 1 



71 




[^70 (B) 1 



4 

12 3 \ 


71 
^ 










72 ' 













JAPANESE PATENT PUBLICATION No. 111509/1995 



Publication Date: November 29, 1995 
Application No.: Sho63-206043 
Application Date: August 19, 1988 
Laid-open No.: Hei2-54211 
Laid-open Date: February 23, 1990 
Applicant: Canon 



[TITLE OF THE INVENTION] Optical Scanner 
[CLAIMS FOR PATENT] 

[Claim 1] An optical scanner characterized by constructing 
eacli optical element sucli that, when a plurality of laser 
beams respectively emitted from emission parts disposed in an 
sub scanning direction at predetermined intervals is 
introduced to a single light deflector by a first condensing 
system, and the laser beams from said light deflector are 
introduced by a second condensing system to a surface to be 
scanned so as to optically scan the surface, the focussing 
lateral magnification P in the sub scanning direction on said 
surface to be scanned, by optical parts disposed in the light 
path from said emission parts to said surface to be scanned 
is 

0 < Ipl < 2. 

[Claim 2] An optical scanner according to claim 1, 
characterized in that said emission parts are formed on the 
same substrate surface, and said light beams are respectively 
emitted with predetermined angles from said emission parts. 
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[DETAILED DESCRIPTION OF THE INVENTION] 

(Field of Industrial Utilization) 

The present invention relates to optical scanners, 
particularly to an optical scanner suitable for a device such 
as a color laser beam printer of electrophotographic process, 
in which a surface to be scanned, which is an image carrier, 
is optically scanned with a plurality of laser beams. 

(Prior Art) 

Generally in an optical scanner such as that of a 
color laser beam printer (color LBP) , a surface of an image 
carrier is optically scanned with a plurality of laser beams 
to write or read an image. 

In Japanese Patent Application Laid-open Publication 
No. 158251/1979 for example, as shown in Figs. 5(A) and 5(B), 
there is used the so-called monolithic semiconductor laser in 
which emission parts 51 and 52 are formed on the same 
substrate surface 53. The substrate 53 is rotated by an 
angle 9 to the direction shown by an arrow, so as to change 
pitch in an sub scanning direction perpendicular to the main 
scanning direction. Scanning density at the time of writing 
is thereby controlled. More specifically, the pitch A 
between the emission parts 51 and 52 shown in Fig. 5(A) is 
changed to a pitch B by rotating the substrate 53 by the 
degree of 0. This method has some problems. For example, it 
is hard to control the intervals between beams far distant 
from each other. Besides, because laser beams are not 
symmetrically incident on a scanning system, there is 
produced curvature of scanning line or image, and further. 



optical aberration becomes asyirmetrical with respect to the 
laser beams. 

In Japanese Patent Application Laid-open Publication 
No. 15119/1986, as shown in Fig. 6, two laser beams from two 
laser oscillators 61 and 62 are respectively made parallel 
through collimator lenses 63 and 64, and then introduced into 
a half prism 65 to join. The joined beams are then 
introduced to a light deflector not shown and used for 
optical scanning. 

This method also has some problems. For example, 
when pitch in an sub scanning direction is minutely 
controlled, it is difficult to control the directions of 
laser beams. Such control requires a complicated mechanism. 
Besides, the interval between the beams varies with change in 
environment . 

In general, for stability against change in 
environment, a plurality of emission parts is preferably 
formed on a monolithic element. In that case, because each 
emission part is driven independently, it is preferable that 
they are distant from each other to some extent for avoiding, , 
e.g., thermal or electrical interference with each other. In 
many cases, the distance is 50 |am or more, about, for example, 
100 |im. 

On the other hand, in many optical scanners, 
emission parts of laser oscillators are kept nearly conjugate 
with scanning surfaces. In each case, the lateral 
magnification is set to generally ±10 to 40 times in 
consideration of efficiency of utilizing each laser beam, a 
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relation on spot diameter, the size of the whole device, etc- 

Hence, when the interval between laser beams in an 
sub scanning direction is 100 |jm, the interval on the 
scanning surface is nearly 1 to 5 mm. 

Because the interval between adjacent scanning lines 
must be nearly 0.2 to 0.04 mm in an ordinary LBP, pitch of 
emission parts must be narrowed by rotating the substrate by 
a certain angle as described above. 

As a result, there are problems that, e.g., 
curvature of scanning line or image is produced as described 
above, and so optical performance deteriorates. 

(Problems to be Solved by the Invention) 
It is an object of the present invention to provide 
an optical scanner in which an anamorphic optical system is 
used as part of a scanning optical system so that the 
refractive powers in the main and sub scanning directions of 
the scanning optical system differ from each other, 
particularly, the focussing lateral magnification in the sub 
scanning direction between emission parts of a laser 
oscillator and a surface to be scanned is as small as 
possible, thereby, a multi-beam light source in which a 
plurality of emission parts is formed on a monolithic element 
can be effectively used, and good optical performance can be 
obtained by decreasing curvature of scanning line or image 
that was a problem hitherto in case of using a plurality of 
light beams. 

(Means for Solving the Problems) 

Each optical element is constructed such that, when 
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a plurality of laser beams respectively emitted from emission 
parts disposed in an sub scanning direction at predetermined 
intervals is introduced to a single light deflector by a 
first condensing system, and the laser beams from said light 
deflector are introduced by a second condensing system to a 
surface to be scanned so as to optically scan the surface, 
the focussing lateral magnification p in the sub scanning 
direction on said surface to be scanned, by optical parts 
disposed in the light path from said emission parts to said 
surface to be scanned is 

0 < IPI < 2. 

(Embodiment) 

Figs. 1(A) and 1(B) are schematic views of 
developments in an sub scanning direction and the main 
scanning direction of a scanning optical system according to 
an embodiment of the present invention. 

In the drawings, reference 1 denotes a semiconductor 
laser including two emission parts la and lb disposed on a 
monolithic substrate in the sub scanning direction at an 
interval xi. Reference 2 denotes a collimator lens for 
converting each of two laser beams emitted from the two 
emission parts la and lb with predetermined angles, into a 
parallel beam. Reference 3 denotes an iris for shaping a 
light beam from the collimator lens 2 so as to obtain a 
proper spot diameter of the laser beam on a surface 8 to scan 
as described later. 

Reference 4a typically denotes a reflecting surface 
of a rotating polygon mirror as a light deflector. A laser 
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beam is reflected on the reflecting surface 4a to deflect. 
Reference 5 denotes scanning lenses showing f-0 
characteristics and including two lenses 5a and 5b. The 
scanning lenses 5 are afocal in the sub scanning direction as 
shown in Fig. 1(A), and have a refractive power showing the 
f-0 characteristics in the main scanning direction as shown 
in Fig. 1(B) . Reference 7 is a cylindrical lens having a 
refractive power only in the sub scanning direction. The 
cylindrical lens 7 has functions of correcting unevenness' 
error in pitch in the sub scanning direction due to division 
error of reflecting surfaces of the not-shown rotating 
polygon mirror, and focussing a parallel beam from the 
collimator lens 2 on a surface of a drum-like photosensitive 
body 9 as the surface 8 to scan. 

In this embodiment, when the focal length of the 
collimator lens 2 is fi and the focal length of the 
cylindrical lens 7 in the sub scanning direction is f2, the 
focussing lateral magnification P in the whole of the sub 
scanning direction is p = fz/fi because the scanning lenses 5 
are afocal in the sub scanning direction. 

Hence, the interval X2 in the sub scanning direction 
between the incident positions on the surface 8 to scan of 
light beams from the two emission parts la and lb of the 
laser oscillator 1 is X2 = Xi(f2/fi). 

In a prior art optical scanner, e.g., in an optical 
scanner proposed in Japanese Patent Publication No. 642/1985, 
as shown in Figs. 7(A) and 7(B), scanning lenses 71 have a 
refractive power in either of the main and sub scanning 
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directions. (In those drawings, the same elements as those 
of Figs. 1(A) and 1(B) are denoted by the same references, 
respectively.) Hence, the focussing lateral 
magnification P except the cylindrical lens 7 in which the 
laser beams emitted from the emission part 72 of the laser 
oscillator 1 are projected on the surface 8 to be scanned by 
the collimator lens 2 and scanning lenses 71 is |3 - fh/fi 
when the focal length of the scanning lenses 71 is fA. This 
magnification P is usually set to nearly 5 to 50 because of 
limitation in location or outer dimension of the scanning 
lenses 71 and other optical elements, correction of optical 
aberration, efficiency of utilizing a laser beam, and 
relation to spot diameter on the surface 8 to be scanned. 

Contrastingly with this, in this embodiment, the 
magnification P is decreased by setting the scanning lenses 
and the other optical elements as described above, 
particularly, by specifying each optical element such that 0 
< IPI < 2, the interval X2 between the incident positions of 
the two laser beams on the surface 8 to be scanned is set. 
Out of this condition, the interval X2 becomes too great and 
so it becomes hard to obtain a predetermined resolution. 

Showing examples of numerical values for reference, 
when xi = 0 . 1 (mm), fi = 23,623 (mm) and ±2 = 15 (mm), X2 = 
0 . 0635 (mm) . 

This corresponds to the resolution of 400 DPI in the 
sub scanning direction. 

In this embodiment, the diameter of the iris 3 in 
the sub scanning direction may be made to differ from that in 
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the main scanning direction. For example, by making them 
differ as widths Yi and Y2/ an emitted beam may be elliptic 
or rectangular to be incident on the reflecting surface 4a of 
the light deflector. 

In this embodiment, the cylindrical lens 7 has the 
relatively short focal length- As a result, when a laser 
beam with a large diameter is incident on the cylindrical 
lens 7, the spot diameter on the surface 8 to be scanned 
becomes too small and so the focal depth decreases. For this 
reason, in this embodiment, the width of the iris 3 in the 
sub scanning direction is made narrower than that in the main 
scanning direction as shown in Figs. 1(A) and 1(B), 

In this embodiment, it is preferable to use a small 
diameter of laser beam in the sub scanning direction for 
utilizing the laser beam effectively. For this purpose, as 
shown in Figs. 2(A) and 2(B) for example, a light beam from 
the collimator lens 2 is preferably used after its diameter 
is decreased by afocal cylindrical lenses 21 comprising a 
positive lens 21a and a negative lens 21b having a refractive 
power in the sub scanning direction. 

Figs. 2(A) and 2(B) are cross-sectional views in the 
sub and main scanning directions, respectively. 

Besides, as shown in Fig. 3, the light beam diameter 
in the sub scanning direction may be narrowed with two prisms 
31 and 32 . 

The cylindrical lens 7 may be constructed by an 
anamorphic lens comprising a toroidal or toric lens as shown 
in Fig. 4(A) or 4(B) for example, for keeping various optical 
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aberrations and angular characteristics good in the scanning 
area. Those lenses may be given curvatures on their opposite 
sides . 

Besides, each of the lenses 5a and 5b may have a 
refractive power independently if the scanning lenses 5 is 
afocal or nearly afocal in the sub scanning direction as a 
whole . 

(Effect of the Invention) 

According to the present invention, an optical 
scanner with high optical performance is attained in which an 
anamorphic optical system is used as part of a scanning 
optical system and the focussing lateral magnification in the 
sub scanning direction in the whole scanning optical system 
is decreased, thereby, a monolithic multi-beam light source 
can be easily used, affection by asymmetry such as curvature 
of scanning line or image is decreased, and adjustment of the 
whole device is easy. 

[Brief Description of Drawings] 

Figs. 1(A) and (B) are cross-sectional views of the 
main part of an embodiment of the present invention developed 
in the sub and main scanning directions, respectively; Figs. 
2(A) and (B) , 3 and 4 are schematic views of the embodiment 
when parts of Fig. 1 are changed, respectively; Figs. 5(A) 
and (B) are illustrative views of a prior art monolithic 
multi-beam light source; Fig. 6 is an illustrative view of 
part of a prior art optical scanner using a plurality of 
beams; and Figs. 7(A) and (B) are schematic views of a prior 
art optical scanner. 
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In the drawings, 1 denotes a laser oscillator, la 
and lb denote emission parts, 2 denotes a collimator lens, 3 
denotes an iris, 4a denotes a reflecting surface of a light 
deflector, 5 denotes scanning lenses, 7 denotes a cylindrical 
lens, 8 denotes a surface to be scanned, 9 denotes a drum- 
like photosensitive body, 21 denotes cylindrical lenses, and 
31 and 32 denote prisms. 
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IN DRAWINGS 



IN FIG. 2 (A) 
CIRCULAR IRIS 
BEAM DIAMETER 

IN FIG. 2 (B) 
BEAM DIAMETER 

IN FIG. 3 
CIRCULAR IRIS 
BEAM DIAMETER 

IN FIG. 5(A) 

MAIN SCANNING DIRECTION 
SUB SCANNING DIRECTION 
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